INTRODUCTION
The bulbourethral glands (Bu-Gs), also known as Cowper 0 s glands, are paired sexual accessory glands whose glycoprotein secretion occurs into the bulbar-urethra during sexual excitement (Chughtai et al., 2005) , prior to seminal expulsion (Geuze & Slot, 1976) . Bu-Gs secretion does not contain spermatozoa (Zukerman et al., 2003) and is thought to provide lubrication for the tip of the penis and neutralize traces of acidic urine in the male urethra and acidity of the vagina (Chughtai et al., 2005) . The physiological mechanism underlying the Bu-Gs emission is still unclear.
In male rats, the paired Bu-Gs are located dorsal to the base of the penis and lateral to the rectum, lying between the striated muscles of the urethral bulb, the bulbospongiosus, and the ischiocavernosus (Geuze & Slot, 1976) . Each Bu-G presents a compact pea shape appearance with an excretory duct that runs dorsoventrally penetrating the bulbar-urethra (Hebel & Stromberg, 1986) . A layer of striated muscle covers each Bu-G and its duct (Hebel & Stromberg, 1986) although the role of this musculature for the Bu-G function is unknown.
The innervation of the Bu-Gs arises from neurons localized in the rostral region of the cavernous nerve-also called penile nerve-and the major pelvic ganglion (Dail et al., 1989) . However, this autonomic innervation could not innervate the Bu-Gs striated musculature since innervation of muscular striated fibers requires a somatic source.
In male rats, activity of striated musculature surrounding the urethra, such as the bulbospongiosus and the external urethral sphincter, may be reflexively evoked by mechanical stimulation of the urethra and external genitalia (Tanahashi et al., 2012; Juarez et al., 2016) ; the efferent pathway of these reflexes is the motor branch of the sacral plexus (MBSP) (Juarez et al., 2016) . It is unknown whether the Bu-Gs striated muscle also discharges in response to genital stimulation and if the muscular contraction may contribute to expel secretion from the Bu-Gs. Thus, the aims of the present study were as follows: (i) to characterize in male rats the Bu-Gs striated muscular layer and determine its innervation and response to genital stimulation. (ii) To evidence the role of the Bu-Gs striated muscle in the release of glandular secretion. (iii) To elucidate the effect of bilateral ablation of the Bu-Gs on copulatory behavior and seminal fluid characteristics.
MATERIAL AND METHODS

Animals
Wistar male rats (300 g) and Wistar female rats (250 g) obtained from the Centro Tlaxcala de Biolog ıa de la Conducta vivarium were used. They were maintained in a room with controlled temperature at 22 AE 2°C, and under an inverted 12/12 light-dark cycle, with free access to food (Purina Chow) and water. All procedures described in this study were approved by the Tlaxcala University Committee on Laboratory Animals, according to the guidelines of the Mexican Council on Laboratory Animals' Care (NOM-062-Z00-1999).
Anesthesia
For gross anatomy and electrophysiological studies, the animals were anesthetized with urethane (1.2 g/kg ip, SigmaAldrich St. Louis, MO). For nerve transection and Bu-Gs ablation, the rats were anesthetized with ketamine (100 mg/kg, ip, Cheminova, Mexico) and xylazine (10 mg/kg, ip, Pisa, Mexico), and for the indirect spermatobioscopy and Bu-Gs tissue collection, the rats were anesthetized with sodium pentobarbital (26 mg/kg, ip, Pfizer, Mexico). In survival surgeries, antibiotic (benzylpenicillin 10 000 IU/kg, im; Lakeside, Mexico) and analgesic (sodic diclofenac 1 mg/kg, im; Fiori, Mexico) were provided after procedures. Animals were kept warm while they recovered from anesthesia. Health conditions and healing skin were monitored post-operation. Experiment 1. Description, innervation, and reflex activity of the striated muscular fibers surrounding the Bu-G Anatomical studies were conducted in eight males to characterize the Bu-Gs and identify the innervation of the Bu-Gs striated musculature. In four of them, the electromyographic activity (EMG) of the Bu-Gs striated muscle was recorded during mechanical stimulation of genitalia and after that, the nerve attached to the Bu-Gs was electrically stimulated to corroborate the innervation. Additionally, in other four animals, the Bu-G was bilaterally removed and fixed in formalin for histological studies to demonstrate the presence of the Bu-Gs striated musculature.
Gross anatomy
A dorsal incision at the base of the tail was done to localize the Bu-Gs and their ducts. The origin of the striated muscle enveloping the Bu-Gs and the nerve arriving to the muscle fibers were determined using a stereomicroscope (Leica M80, Germany). The Bu-Gs were identified at 6.259 of magnification, measured (length and width) with a digital caliper (Mitutoyo CD-6" CS, Japan), and photographed (Camera Canon Power Shot S50, Japan).
Reflex EMG studies
The male rat was placed in supine position and a longitudinal incision was performed in the midline of the pelvic skin, the pubic bone was cut to observe the external urethral sphincter, and the Bu-Gs were localized dorsolateral to the perineal muscles (ischiocavernosus and bulbospongiosus). A pair of insulated platinum wire electrodes, except in the tip (0.002 mm diameter), were inserted into the striated muscular layer of the right Bu-G to record EMG signals (Fig. 1A) . The electrodes were connected to a Grass amplifier (Grass P511 amplifiers, Grass Technologies/ Astro-Med Inc., West Warwick, RI, USA), and this to an electrophysiological recording system (Digidata 1440A, Molecular Devices, LLC, San Jose, CA, USA), with output to a computer (Dell OptiPlex 7040, Dell Inc. One Dell Way Round Rock, TX, USA) containing AxoScope software (10.3.1.4 Molecular Devices, CA, USA). These devices allowed action potentials to be stored and printed. After that, mechanical stimuli were applied with forceps by gentle compression of the prepuce, glans, and scrotum, and by mechanical stimulation of the penile-urethra by introducing a lubricated polyethylene tube (PE 50, 096 mm outer diameter, Warner Instruments, Hamden, CT, USA) into its lumen. The EMG activity of the striated muscle was recorded before, during, and after stimulation of the genital organs mentioned above. Action potentials recorded before any mechanical stimulation were considered as the basal EMG activity. An increment in amplitude of the EMG signal during and after each stimulus application was considered to be the evoked response and the afterdischarge, respectively. The order of mechanical stimulation of prepuce, glans, scrotum, and urethra was random, and each kind of stimulation was applied at least twice.
Nerve stimulation
Once the reflex EMG activity was obtained, the right ischium bone was removed and the right MBSP was localized and cut at the level of the acetabulum to avoid spinal reflex activity. Distal to the nerve transection the MBSP was mounted on bipolar electrodes and connected to an isolation unit (Grass SIU-5, USA), which in turn was connected to a stimulator (Grass S48, USA), then square pulses of 1 Hz, 0.2 ms and variable voltage were applied. Afterward, the nerves arising from the MBSP were cut and the MBSP was stimulated again. Subsequently, the electrodes were moved to the Bu-G nerve and current was passed. In all cases, care was taken as to visualize whether striated perineal muscles, including the Bu-G striated muscle, contracted during the electrical stimulation.
Histology
Bu-Gs were excised and fixed in formalin and dehydrated in increasing concentrations of ethanol, cleared in xylol, and embedded in liquid paraffin. Sections of 5-microns-thick were obtained with a microtome (Leica RM2125RT, Germany) and stained with hematoxylin-eosin or Masson trichrome procedures. Stained sections were analyzed under a light microscope (Zeiss Axiostar plus, Oberkochen, Baden-W€ urttemberg, Germany) using 109-1009 objectives.
Experiment 2. Contribution of the striated musculature surrounding the Bu-Gs on the release of Bu-Gs secretion
In five sexually experienced males, the MBSP was unilaterally transected. Eight days after the neurectomy, the rats were allowed to copulate and display three consecutive ejaculatory series. Immediately, the animals were euthanized and the Bu-Gs were removed. The BU-Gs from three animals without copulation and without denervation were also collected. The Bu-Gs were measured and fixed in formalin for histological analysis. The histology was carried out as described in Experiment 1. From each Bu-G, the height of 10 epithelial cells was measured in two sections (5 lm) stained with Masson trichrome and observed under a light microscope (Zeiss Axiostar plus, Germany) using 109-1009 objectives.
Nerve transection
The left MBSP was identified from the lateral gluteal access. With animals in prone position, a mid-longitudinal incision on the buttocks skin was performed, then the left gluteal muscles were separated from their medial attachment and the ilium and sacrum were slightly opened, as previously reported (Juarez & Cruz, 2014) . The left internal iliac vessels entering the ischiorectal fossa were located and used as reference to identify the MBSP; this nerve runs lateral to the vessels (Juarez & Cruz, 2014) . The left MBSP was transected, removing a 3-5 mm segment of nerve.
Copulatory behavior
Ovariectomized females were brought into estrus by the sequential subcutaneous injection of 10 lg of estradiol benzoate and 2 mg of progesterone (Sigma-Aldrich, St. Louis, MO, USA) at 48 and 4 h, respectively, before copulatory tests. Copulation took place during the dark period of the light-dark cycle in a copulatory arena made up of an acrylic cylinder (50 cm diameter and 50 cm height) with wood shavings covering the floor.
Experiment 3. Copulatory behavior and indirect spermatobioscopy after Bu-G ablation
Copulatory behavior and ejaculate were assessed in nerveintact sexually experienced male rats. Subsequently, the Bu-Gs were bilaterally removed from one group, while another group received a sham operation (N = 8/group). Copulatory behavior was examined 15, 30, and 45 days after surgical procedure.
To remove the Bu-Gs, the animals were placed in supine position. A longitudinal scrotal incision was carried out, and the duct of each Bu-G was tied. Then, the Bu-Gs were bilaterally removed and the scrotal skin was sutured.
Copulatory behavior
This was recorded as described in Experiment 2. The parameters analyzed were mount, intromission and ejaculation latencies, number of mounts, and number of intromissions, as described elsewhere (Lucio et al., 2009) . 104 Andrology, 2019, 7, 102-109
Indirect spermatobioscopy
Once ejaculation occurred, the male rat was removed from the copulatory arena and the female stayed during 5 min to accomplish transcervical spermatozoa transport. After that, the female was anesthetized and a medial abdominal incision was carried out. The uterine horns were tied proximally and distally, removed from the abdominal cavity, and immersed in a Petri dish containing physiological saline solution at 37°C, which maintained the uterine fluid under an adequate temperature for spermatozoa survival. Fat tissue and external uterine vessels were eliminated. The uterine fluid of both uterine horns was emptied into a 1.5 mL micro-centrifuge tube and maintained in a thermal bath at 37°C. Samples of the ejaculate were used to evaluate the following seminal parameters: pH, seminal viscosity, sperm count, and progressive sperm motility.
To measure seminal viscosity, a drop of semen was collected from the micro-centrifuge tube, the tip of the transfer pipette was positioned on the border of the micro-centrifuge tube, the semen drop was delivered, and the length of the semen filament was measured with a digital caliper (MyCAL Lite, Mitutoyo America Corporation, Aurora IL, USA) while the pipette was withdrawn. Consequently, viscosity is expressed in millimeters. For sperm count, 10 ll of semen was diluted 1:200 in saline solution. After vigorous shaking, 10 ll of the diluted semen was placed in a Neubauer hemocytometer for sperm counting under a 209 microscope objective. The number of spermatozoa in five squares was counted. The mean was multiplied by 10 6 in order to obtain the sperm count in the uterine sample. For progressive sperm motility, 100 spermatozoa were analyzed with lineal forward movements from left to right, following a line in the middle of the microscope objective (the result is expressed as a percentage). The sperm motility was filmed (using a videocamera TK-C 1380; JVC, USA, connected to a computer HP Pavilion TV PC), in order to confirm the obtained results by a second blind observer. After seminal analysis, the seminal plug was detached from the vagino-cervical walls, weighted, and measured (length and width), using an analytical scale (Mettler AE50, USA) and a digital caliper, respectively.
Statistical analyses
Measurements of the left and right Bu-Gs of males with unilateral MBSP transection were analyzed with paired t-test. Spermatozoa parameters and seminal plug data were analyzed by applying analysis of variance (ANOVA) for repeated measures. Statistical analysis was performed using Sigma Stat version 3.5 software for Windows Vista. The significance level was fixed at p < 0.05.
RESULTS
Experiment 1. Description, innervation, and reflex activity of the striated muscular fibers surrounding the Bu-Gs
The paired Bu-Gs were localized ventrolateral to the base of the penis, one per side (Fig. 1A,B) , and hidden between the bulbospongiosus and ischiocavernosus muscles (Fig. 1B) . Each gland measured 8.5 AE 0.3 mm in length and 6.1 AE 0.1 mm in width and presented a single excretory duct at the bulbar-urethra that opens into the lumen of the proximal region of the penile-urethra. Each Bu-G was surrounded by a layer of striated musculature, conferring a pink color, whose thickness measured 140 AE 5.1 lm. Circular and longitudinal fibers formed a sac-like that wrapped up the whole gland and its duct (Fig. 1C-D) . The striated fibers were attached to the tunica albuginea of the bulbar-urethra at the level of the external urethral sphincter.
The Bu-Gs striated fibers responded to genital stimulation. The EMG activity during somato-visceral stimulation was consistent between animals and was evoked during the mechanical stimulation of prepuce, glans, and penile-urethra; an afterdischarge of latencies varying between 500 and 1500 ms persisted after stimulation ( Fig. 2A) . Mechanical stimulation of the scrotum did not trigger Bu-Gs muscular response.
Innervation of the Bu-Gs striated fibers originates from the MBSP (Fig. 2B) , which enters into the ischiorectal fossa and at Figure 2 (A) Electromyographic (EMG) activity and innervation of the striated musculature of the Bu-G. Note that there is no activity in response to mechanical stimulation of the scrotum, but there is activity in response to prepuce and glans mechanical stimulation, also during penile-urethra distention. (B) The Bu-G 0 s innervation. The nervous branch to the Bu-G originates from the motor branch of the sacral plexus. Note that hooks with number 1 or 2 indicate the level of nerve stimulation, and NT = nerve transection. (C) Electrical stimulation of the Bu-G's nerve branch produces activity of the striated muscular layer of the gland. EMG, electromyographic activity; MBSP, motor branch of the sacral plexus; EUS, external urethral sphincter; IS, ischiocavernosus muscle; BE, bulbospongiosus muscle; EAS, external anal sphincter.
the level of the ischium divides into two main nerves. One runs caudally to the bulbospongiosus muscle and the external anal sphincter and the other nerve runs medially and branches into small nerves that reach the external urethral sphincter, the ischiocavernosus, and the striated layer of the Bu-Gs (Fig. 2B) .
Electrical stimulation (1 Hz and 0.2 ms, 3-4 V) of the cut distal-end of the MBSP (number 1 in Fig. 2B ) evoked visible contractions of several perineal muscles located ipsilateral to nerve stimulation, that is bulbospongiosus, ischiocavernosus, external urethral sphincter, external anal sphincter, and the Bu-Gs striated fibers. The contraction of perineal muscles in response to the electrical stimulation disappeared when its nerves arising from the MBSP were transected. When the specific nerve that reaches the Bu-G was electrically stimulated (number 2 in Fig. 2B) , an EMG response, as well as visible contractions, was observed only in Bu-G striated fibers (Fig. 2C) .
Experiment 2. Contribution of the striated musculature surrounding the Bu-Gs on release of the Bu-Gs secretion
Both the left and right Bu-Gs size in males without neurectomy and without copulation were similar. In contrast, after three copulatory series, left and right Bu-Gs size in males with unilateral transection of the MBSP significantly differed morphologically (Fig. 3A,B) . The denervated (left) Bu-Gs were significantly longer and wider than the not denervated (right) Bu-Gs (p < 0.05) (Fig. 3B ). In addition, the lumen of the denervated glands contained qualitatively more secretion than the lumen of the not denervated ones (Fig. 3C) .
Simple columnar epithelium with basal nuclei and cytoplasm with supra-nuclear secretory granules lined the lumen of the BuGs. The height of the epithelial cells of BU-Gs of na€ ıve males (without nerve transection and without copulation) was higher than those cells measured in Bu-Gs with three ejaculations, especially when compared with cells measured in Bu-Gs contralateral to nerve transection (innervated gland) (Figs. 3D-E; 30.2 AE 0.6 lm vs 17.5 AE 0.3 lm, p < 0.05). The height (23.1 AE 0.5 lm) of epithelial cells of the BU-Gs ipsilateral to the nerve transection (denervated side) did not significantly decrease (Fig. 3F) .
Experiment 3. Copulatory behavior and indirect spermatobioscopy after Bu-G ablation
Neither the copulatory parameters nor the seminal parameters of sham animals showed differences at 15, 30, and 45 days postsurgery when compared to those obtained before surgery (Table 1 ). In contrast, compared to data obtained before surgery, bilateral ablation of the Bu-Gs decreased viscosity of the ejaculate obtained in the uterus from females at 15 and 30 days after surgery (Table 2) .
DISCUSSION
Seminal fluid plays an important role in fertilization (McGraw et al., 2015) . It is secreted by sexual accessory glands, such as seminal, prostate, coagulating glands, and Bu-Gs. In contrast to the other sexual accessory glands, the study of the Bu-Gs has been neglected (Chughtai et al., 2005) and its physiology and pathology are still poorly understood.
In men, about one to three drops of Bu-Gs secretion is poured into the urethra as sexual arousal increases, before seminal expulsion occurs. However, no spermatozoa have been found in such secretion (Zukerman et al., 2003) , which suggest that the mechanism of Bu-Gs secretion release is segregated from seminal emission.
In rats, anatomical studies performed more than 30 years ago indicated that Bu-Gs present striated muscular fibers (Hebel & Stromberg, 1986 ). However, nothing was known about the innervation and functional role of this striated muscular layer. The present study corroborates that the BU-Gs of male rats contain striated muscular fibers and demonstrates, for the first time, that this musculature responds reflexively to mechanostimulation of genitourinary organs and play a role in the release of the Bu-Gs secretion.
Results of our histological studies indicate that the Bu-Gs are surrounded by circular and longitudinal muscular fibers, which agree with previous studies (Geuze & Slot, 1978; Hebel & Stromberg, 1986) . Our findings that mechanical stimulation of prepuce, glans penis, and urethra evokes EMG activity in the Bu-Gs striated fibers indicate that genito-Bu-Gs somato-somatic and viscero-somatic reflexes are involved in the physiology of the Bu-Gs. These reflexes could be activated with mechanostimulation of genitalia during sexual intercourse. It has been shown that perineal muscles such as the bulbospongiosus and ischiocavernosus discharge during mounts, intromission, and ejaculation (Holmes et al., 1991) .
In male rats, Bu-Gs secretion is rapidly expelled during copulation, in fact, glandular content started to decrease at the beginning of sexual intercourse, during intromissions, and fully emptied after 4 h of copulation, which included several ejaculations (Geuze & Slot, 1976) . Whether Bu-Gs striated fibers contribute to expulsion of glandular secretion was unknown. However, our findings about different size of the left and right Bu-Gs after copulation in males with unilateral denervation of the striated fibers of the Bu-Gs (the non-denervated glands were smaller than the denervated ones) indicate that contraction of this striated musculature indeed contributes to expel the glandular secretion.
Somatomotor contribution to the release of Bu-Gs secretion was also evidenced with results from our histological studies. Height of columnar cells is related to the amount of mucous granules into the cells. In this way, the male rats without copulation have the largest epithelial cells because their glands have not delivered their content into the urethra. As previously reported (Geuze & Slot, 1978) , copulation decreases the height of epithelial cells due cells expulsion in an exocytotic fashion. Thus, our findings regarding reduced epithelial cells size in the innervated Bu-Gs after copulation indicate a proper emission process. The fact that size of the epithelial cells from the denervated BuGs was not reduced to the level of the non-denervated glands indicates that neurectomy prevented secretion expulsion, which means that the somatic innervation of the Bu-Gs striated fibers is necessary for an appropriate release of gland secretion.
Autonomic innervation of the Bu-Gs has been reported to travel throughout the cavernosus nerve (Dail et al., 1989) , given that we only sectioned the somatic innervation, impairment in the release of somatic denervated Bu-Gs suggest that autonomic innervation is not enough to fully expel Bu-Gs secretion during copulation. The autonomic innervation may mainly underlie the synthesis of Bu-Gs secretion (Geuze & Slot, 1976) . Considering that synthesis and release of secretion of others accessory glands, such as seminal vesicles, only depend on autonomic control (Hsieh et al., 2014) , it seems that the Bu-Gs are the unique accessory sexual glands controlled by somatic and autonomic innervation.
The facts described above let us propose that reflex activation of Bu-Gs striated musculature during sexual intercourse is the physiological mechanisms underlying the Bu-Gs delivery of their secretion to the urethra prior to ejaculation, as perineal muscles discharge during mounts and intromission, and possibly during ejaculation.
The neural circuitry of the reflexes may include mechanoreceptors localized in the penis, prepuce, and urethra, afferent fibers of the sensory branch of pudendal nerve and motoneurons that innervate the striated musculature surrounding the Bu-Gs. Our electrophysiological results showed that electrical Figure 3 (A) Photomicrograph of a dorsal view of the urethra shows the pair of BU-Gs, scale bar = 5 mm. Each Bu-G is innervated by a branch of the motor branch of the sacral plexus (MSPB), NT, nerve transection. (B) Left hand side: photomicrograph shows that the left denervated Bu-G (L. Bu-G) is bigger than the right intact one (R. Bu-G), scale bar = 5 mm. Right hand side: graphic shows significant difference in both length and width of the intact vs. the dener- stimulation of the MBSP evoked Bu-Gs striated muscular contraction, this finding indicates that axons of the Bu-Gs striated fibers travel through the MBSP, and then, this nerve is the efferent pathway of the reflex. Motoneurons of bulbospongiosus and ischiocavernosus muscles, which are innervated by the MBSP, are localized in the lumbosacral cord segments (McKenna & Nadelhaft, 1986; Pacheco et al., 1997) . Whether motoneurons of the Bu-Gs striated fibers are also localized in L6-S1 spinal cord segments is unknown.
It has been demonstrated that removal of accessory sexual glands such as seminal vesicles, coagulating glands, or prostate does not interfere with performance of copulation (Larsson & Swedin, 1971; Tlachi-L opez et al., 2011) . Our behavioral results agree with those results due to the fact that the bilateral ablation of Bu-Gs did not provoke changes in the copulatory behavior of males.
Although we did not expect changes in copulatory parameters, we anticipated changes in seminal plug characteristics since previous reports from in vitro experiments indicated that rats Bu-Gs secretion contributes to optimal semen coagulation (Hart, 1968) . Clotting of seminal fluid is also provided by proteins of seminal vesicles and transglutaminases enzymes secreted by the coagulating glands (Williams-Ashman, 1984) .
In our Experiment 3, bilateral ablation of Bu-Gs did not modify most of the seminal parameters, which could support the idea that Bu-Gs secretion is only released prior ejaculation (Zukerman et al., 2003) to neutralize urine acid traces in the urethra, and act as a lubricant before spermatozoa pass through it (Chughtai et al., 2005) . However, the fact that removal of the glands decreased viscosity of seminal fluid at 15 and 30 days after Bu-Gs ablation suggests that Bu-Gs play a role in determining the composition of seminal fluid.
Bu-Gs secretory granules contain neutral and acidic carbohydrates (Tsukise et al., 1979) and mucins. In general, mucins represent the first line of defense for mucosal surfaces against bacteria, fungal, and viral attacks. They are common in salivary glands and named as salivary mucin MG1 and MG2. The human Bu-Gs also contain MG1 (Piludu et al., 2009) , although the function of this mucin in this sexual accessory gland is completely unknown, some authors suggest that like other mucins, it influences the spermatozoa transport in the male and female reproductive tracts (Lagow et al., 1999) . However, in our study the number of spermatozoids in the uterus of females that copulated with males without Bu-Gs did not change significantly.
In Alpacas, glycosaminoglycans originated from the BU-Gs seem to be the cause of high seminal plasma viscosity characteristic of this species (Kershaw-Young et al., 2012) , whether the lack of carbohydrates or glycosaminoglycans was the factor that decreased semen viscosity in our rats without Bu-Gs is unknown.
It should be mentioned that in the rats with removed Bu-Gs, the low viscosity values of the semen did not affect plug's coagulation nor interfered with transcervical spermatozoa transport, sperm motility, or sperm count. Thus, hypoviscosity seems not to be as deleterious as hyperviscosity is. It has been reported in men that hyperviscosity of seminal fluid interferes with sperm motility, concentration, and spermatozoa chromatin integrity (Gopalkrishnan et al., 2000; Vasan, 2011) . Hypofunction of the prostate or seminal vesicles has been related to hyperviscosity semen in men (Du Plesis et al., 2013) . Thus, dysfunction of the prostate or seminal vesicles will cause hyperviscosity, while dysfunction of the Bu-Gs will produce hypoviscosity, at least in human and rat semen, respectively. Data represent the mean AE SE; n = 8. ** and * indicate statistical difference with respect to before surgery (p < 0.01, p < 0.05, respectively). ANOVA for repeated measures.
In conclusion, the Bu-Gs of the male rat contain longitudinal and circular striated fibers that reflexively respond to mechanical stimulation of genitourinary organs and contribute to release of the glandular secretion during copulation. Given that the BuGs striated fibers have somatic innervation by the MBSP, and it has been reported that the Bu-Gs receive autonomic innervation, the function of this accessory sexual gland requires dual control of the nervous system. Secretion of Bu-Gs seems not be relevant for seminal plug formation, but participate in semen viscosity.
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